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Going Beyond Environmental Regulations – the influence of 
Firm Size on the effect of Green Practices on Corporate 
Financial Performance?  
 
 
 ABSTRACT   
 
Despite the various environmental regulations to address the negative effect of 
construction activities on the environment, compared to other industries, the construction 
sector is still slow in implementing green practices (GPs). To encourage construction 
firms to implement GPs, these firms should be convinced that GP is a financially viable 
endeavour.  Additionally, it was argued that the effect of GPs on corporate financial 
performance (CFP) differs according to the size of construction firms.  This paper aimed 
to test the arguments by analysing the influence of GPs on CFP and investigating whether 
firm size influences or moderates the effect. A survey was employed to gather information 
from Malaysian construction firms and the data were analysed using the partial least 
squares structural equation modelling (PLS-SEM). The findings indicate that green 
supplier management, green subcontractor management and green project management 
have significant and positive effects on CFP and large firms with high level of green 
business practice and green project management gained higher CFP than small and 
medium enterprises. The findings provide empirical evidence on the variance of the 
effects of GPs and firm size on CFP. The findings imply that there should a flexible 
approach to encourage GPs in construction industry. Policy makers, regulators and 
managers should consider firm size and focus on high level of green business practice 
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Environmental degradation has been recognised as a global issue and governments have 
been asked to take immediate actions to address the problems. While global policies and 
programmes signify the construction sector among the most promising for sustainable 
development (Tabassi et al., 2016) compared with other industries, the construction 
industry has been slow in the implementation of green practices (GPs) (Oshodi & 
Aigbavboa, 2017). Several legislative and policy measures have been employed by 
developing countries to support GPs (Lai et al., 2017; Yu et al., 2018) and construction 
firms have been encouraged to go beyond complying with regulations; such as greater 
corporate commitment towards environmental agenda by embracing into ISO 140001 
(Zhao et al., 2012).  
Malaysia envisaged to become a high-income country by 2020, faces many 
environmental challenges in terms of high carbon emission, energy usage and 
construction waste due to rapid infrastructures development and higher demand for real 
estate in its major cities (CIDB, 2015). These challenges have prompted the government 
to launch the Construction Industry Transformation Programme (CITP) 2016-2020 where 
environmental sustainability is included as its Strategic Trust 2 with one of environmental 
targets is to achieve a 40 per cent reduction in greenhouse gas emissions by the year 




environmental sustainability called   MyCREST (Malaysian Carbon Reduction and 
Environmental Sustainability Tool) that evaluates carbon emission throughout a facility’s 
life cycle together with green incentives - Green Investment Tax Allowance and Green 
Income Tax Exemption were introduced in 2017 (CIDB, 2018).  Subsequently, MyCREST 
was adopted in all large public infrastructure projects and 20 large private projects as pilot 
programmes (CIDB, 2015); creating a new demand within the industry for green 
consultants, contractors, subcontractors and suppliers.  Like most developing countries, 
the effort towards GPs is often reactive (Amran et al., 2016). It is not surprising, despite 
the above-mentioned efforts, only 13.7% of construction and demolition waste was 
recycled and a limited number of firms have adopted GPs at the appropriate level (CIDB, 
2018).  There is an urgent need to identify effective strategies to boost GPs among 
construction players and is the aim of the present study. 
Generally, green practice (GP) refers to practices that cause less harm to the 
environment (Liu & Lin, 2016). Large firms usually face intense public scrutiny to be 
environmental responsible, due to their visibility and the huge scale of their construction 
activities that may deteriorate the environment (Darnall et al., 2010; Song et al., 2017), 
are expected to spearhead GP initiatives beyond environmental regulations fulfilment, as 
part of their corporate social responsibility (Damert & Baumgartner, 2017). In certain 
developing countries like Malaysia and China where GP is not prevalent, GPs are 
imposed on all large public infrastructure projects, and large private firms and public listed 
companies are expected to be environmental management certified (CIDB, 2015; Jiang 
& Wong, 2016). An increase in corporate financial performance (CFP), such as 




al., 2018). Therefore, we argued that to encourage construction firms to implement GPs, 
these firms should be convinced that GP is a financially viable endeavour. Research on 
GP is substantial but until now there are no conclusive results about the relationship 
between GP and CFP and how large and smaller firms influence the relationship. Segarra 
Oña (2013) revealed that there was no evidence that firms with a high level of GP have 
a higher CFP than firms with a low level of GP. Li et al. (2017) found only a weak 
relationship between the GPs and CFP of the 500 top companies in the US. In the 
construction sector, Siew et al. (2013) found either no significant or only a weak 
relationship between GPs and CFP. In contrast, there are studies that reveal the financial 
benefits of GPs in industries other than construction (Porter & Van der Linde, 1995; 
Gotschol et al., 2014; Miroshnychenko et al., 2017). Firms that are forerunners of GPs 
have the privilege of imposing relatively higher prices for their products or services and 
gaining higher CFP (Porter & Van der Linde, 1995). However, the positive relationship is 
not the same across all areas of GPs and firm size. Gotschol et al. (2014) found that 
environmental management helps firms to sustain CFP, but the green supply chain has 
a greater effect and provides a higher CFP than the former. Miroshnychenko et al. (2017) 
showed that pollution control and green supply chain increase CFP, but ISO 14001 
reduces CFP. Also, scholars found that the moderating effect of firm size on GPs-CFP 
link is different for large and small and medium-sized enterprises (SMEs) (Hou et al., 
2016; Nguyen et al., 2018; Simpson, 2012). A study in the medical, food, and 
manufacturing sectors ascertained that the moderating role of firm size with large firms 
has a greater effect of green supply chain on CFP than the SMEs (Wang et al., 2018). 




they can improve their knowledge, collaboration and flexibility capabilities (Choi et al., 
2019). These studies highlight a variance of the effects in different areas of GP (such as 
green supply chain, pollution control and green business practice) and firm size (between 
large and SMEs) on CFP. 
To clear up the confusion, it is important to consider the effects of different areas of 
GP on CFP and to investigate whether firm size moderates such effects. Specifically, the 
objectives of the study are two-folds; i. to identify the influence of GPs on CFP and ii. To 
determine whether firm size influences or moderates this effect. This study makes both 
theoretical and practical contributions. Theoretically, we intend to provide empirical 
support for an on-going debate on the fact that the influence of GPs on CFP will depend 
on the areas of GP and firm size, which prior studies ignored. Additionally, by studying 
firms in the construction industry that faced serious environmental problems, the present 
study provides a greater understanding of the prerequisite of GP adoption in the unique 
construction industry characteristics. Practically, with the many financial challenges 
facing construction firms, stricter environmental regulations, and intense expectation from 
the public for firms to be environmentally responsible, the present study guides policy 
makers on how to encourage GP among the industry players and helps managers to 
strategies on GPs that can effectively boost their CFP in relation to its firm size. 
 
Literature Review and Hypotheses  
CFP relates to financial implication or economic effects of GPs on a business or firm 
(Trumpp & Guenther, 2017). Studies have used multidimensional construct using 




Sáez-Martínez et al., 2016).  In the present study CFP is measured using subjective 
perception (Aragón-Correa et al., 2008) on improvement of profit (Ahmed et al., 2018) 
and average return on investment (Aragón-Correa et al., 2008; Leonidou et al., 2016), 
reduction in project costs and in operational costs (Torugsa et al., 2012), and enhance in 
economic growth (Leonidou et al., 2016).  Previous studies showed that construction firms 
are engaged in four major areas of GP – green business practice, green supplier 
management, green subcontractor management and green project management 
(Martens & Carvalho, 2017; O’Connor et al., 2016). High level of GPs refers to practices 
that go beyond complying environmental regulations; aimed at reducing or eliminating the 
negative environmental impacts by integrating environmental considerations in their 
operations (Delmas & Toffel, 2004; Segarra-Oña et al., 2013). Examples of such practices 
are implementation of environmental management system (such as ISO14000 
certification) or requesting subcontractor and supplier to implement environmental 
management system (Mondéjar-Jiménez et al., 2013). On the other hand, low level of 
GPs denotes to practices that are restricted to complying with environmental regulations 
(Segarra-Oña et al., 2013).  
Green business practice refers to a firm's capacity to accomplish its business objectives 
and stakeholder needs by assimilating environmental mission into its business strategies 
(Harmon et al., 2009). Green business practice covers business activities that include the 
firm’s processes and actions that are pro-environmental (Liang & Liu, 2017). It also refers 
to the firm’s strategy that is focussed on being responsible with the environment (Chang, 
2017). Firms are being asked to exercise CSR; shape their corporate systems to 




needs of shareholders, and those of society (Ayuso & Navarrete-Báez, 2018). Firms are 
under pressure to continually improve their products and processes to be environmentally 
friendly so as to attain competitive advantage (Albort-Morant et al., 2018). Firms that are 
pioneers in engaging in CSR activities in the environment received a higher monetary 
gain (McPeak & Tooley, 2008). Firms with greater green investment are found to gain 
more financially in terms of higher net profit rate (Liang & Liu, 2017; Song et al., 2017). 
Similarly, firms with a high degree of GP enjoyed a better CFP as compared to firms with 
low GP (Lewandowski, 2017). The first hypothesis is: 
H1: Green business practice has a positive effect on the CFP of construction firms. 
 
Supplier management refers to the management of the flow of construction materials from 
the extraction phase to the consumption of products and services (Rao & Holt, 2005). 
Green supplier management refers to considering the environment in procurement, 
transportation, design, production, consumption, preservation and destruction activities 
(Zhu et al., 2008; Balasubramanian & Shukla, 2017). Examples of green supplier 
management are the environmental consideration in selecting suppliers such as opting 
for suppliers that do not use harmful materials, requiring suppliers to adopt ISO 14000 
and an environmental audit for the suppliers’ internal management (Zhu et al., 2008; 
Lintukangas et al., 2015). Although engaging in green supplier management may require 
greater coordination and thus, increase in complexity and cost; effective collaboration 
among all players can limit the cost and improve CFP (Ahmed et al., 2018). In industries 
other than construction, green supplier management has led to higher CFP (Gotschol et 




H2: Green supplier management has a positive effect on the CFP of construction 
firms. 
 
The multi-specialisation and various construction project sites require construction firms 
to contract out specific work to subcontractors (Yin et al., 2014). These subcontractors 
have their own objectives, focus only on their scope of work, and use their own tools, 
procedures, and industry specifications (Shi et al., 2016). Green subcontractor 
management refers to selecting green certified or ISO14000 subcontractors (Rao & Holt, 
2005). The application of ‘lean’ procurement in the subcontracting process leads to the 
improvement of the communication and collaboration between the contractors and 
subcontractors and, thus, achieves a greater financial benefit (Yin et al., 2014). The third 
hypothesis of the study is: 
  H3: Green subcontractor management has a positive effect on the CFP of 
construction firms. 
 
Green project management refers to the integration of the construction project phases 
with the environmental agenda (Yusof et al., 2017; Lam et al., 2011). Apart from the time, 
cost and quality yardsticks that dominate the decision-making in project implementation, 
project management practice encourages environmental goals to be valued among 
project members (Silvius et al., 2017) and this can be effectively done through 
collaborative decision making and mutual agreement (Yusof et al., 2016). Green project 
management also involves incorporating environmental objectives and the local 




2017). The role of project managers is crucial in ensuring that the environmental agenda 
is pursued throughout the project phases (Banihashemi et al., 2017). When green project 
management is implemented, it encourages environmental principles to be integrated in 
the fragmented project phases, reduces wastage, efficient use of resources and, 
subsequently, improves CFP (Banihashemi et al., 2017; Rao & Holt, 2005). Therefore, 
the fourth hypothesis is: 
H4: Green project management has a positive effect on the CFP of construction firms. 
 
A variable is considered to have a moderating effect if it strengthens or changes the 
nature of the correlation between the exogenous and endogenous variables (Georg et 
al., 2016). Firm size measured either by the number of full-time staff or the amount of 
capital, with large firms are more likely to engage in many economic and non-economic 
business activities (Liang & Liu, 2017). In this sense, firm size is especially valuable for 
projecting the impact of firm activities and the environmental issues that need to be 
handled (Darnall et al., 2010). Firm size has been frequently acknowledged to have a 
moderating effect, but there are conflicting results on the moderating role of large and 
smaller size firms (Hou et al., 2016; Simpson, 2012). SMEs are found to increase the 
relationship between marketing competence (i.e developing marketing strategies faster 
and cheaper) and CFP, than large firms (Ko & Liu, 2017). Small firms with a low pollution 
level because of its limited extent of activities, were found to have higher net profit rate 
than large firms (Liang & Liu, 2017). Similarly, SMEs have the flexibility to be more 
environmental responsible because of its simpler organisational structure and thus, faster 




2016). In contrast, SMEs constrained by resources, knowledge and skills face huge 
challenge to adopt GPs (Wu, 2017).  Large firms armed with additional resources, skills 
and technology can minimize waste and enhance CFP without difficulty than smaller firms 
(Simpson, 2012). In addition, large firms braced with information sharing, collaboration, 
compliance with regulations, are found to have greater influence of green supplier 
management and green subcontractor management on CFP (Wang et al., 2018). These 
studies demonstrate the variance of moderating effects of firm size on the relationship 
between GPs and CFP. Therefore, the fifth hypotheses are:  
H5a: Firm size moderates the relationship between green business practice and CFP of 
construction firms. 
H5b: Firm size moderates the relationship between green supplier management and CFP 
of construction firms. 
H5c: Firm size moderates the relationship between green subcontractor management and 
CFP of construction firms. 
H5d: Firm size moderates the relationship between green project management and CFP 




A quantitative survey was used to collect the data. The reason to employ a quantitative 
study is because of the predictive nature of the study; to determine relationship between 
GPs and CFP and to identify how firm size influences the relationship. Therefore, data 




on well define hypotheses where quantifiable results were sought.  The survey with 23 
items consists of three parts; background information of the firm (4 items), the aspects of 
green practices (14 items) - green business practice, green supplier management, green 
subcontractor management and green project management and CFP (5 items).  Green 
business practice was measured using five items suggested by Chang et al. (2017) and 
Liang and  Liu (2017). Green supplier management (3 items) adapted from Rao and Holt 
(2005) and Balasubramanian and Shukla (2017),  green subcontractor management (3 
items) was derived from Yin et al. (2014) and Shi et al. (2016) and green project 
management (3 items) was sourced from Banihashemi et al. (2017) and Carvalho and 
Rabechini (2017). CFP was measured using 5 items adapted from Aragón-Correa et al., 
(2008), Leonidou et al. (2016) and Torugsa et al. (2012).  A five-point Likert scale, from 
strongly disagree - 1 to strongly agree – 5, was used to measure each item. Three experts 
were consulted for pre-testing to ensure that the survey questions were clear, succinct, 
not vague, without dubious meaning, and that the terminologies were familiar to the 
respondents.  
 
Sample and Data  
The lists of the construction firms were obtained from the Malaysian Construction Industry 
Development Board (CIDB), the Real Estate and Housing Developers’ Association 
Malaysia (REHDA), the Association of Consulting Engineers Malaysia and Malaysian 
Institute of Architects. Since the lists contained no other information apart from the names 
and addresses of the firms, representative sampling could not be employed.  Therefore, 




emails or telephones to verify their locations and to solicit their commitment to participate 
in the study. Subsequently, the survey forms were mailed to 600 construction firms that 
agreed to participate, followed by telephone calls to the targeted respondents notifying 
them about the survey forms. The targeted respondents were those who had knowledge 
about the firm’s GPs and financial performance and involved in the decision making. Two 
rounds of reminders were sent to the respondents and the data collection end after three 
months. A total of 210 usable responses were returned (with a response rate of 35%) and 
analysed. The minimum required sample size calculated using the gamma-exponential 
method was 146 (at the power of 0.8, significant at 0.05 and absolute significant path 
coefficient = 0.197). By consideration, the usable response was 210, which surpassed 
the minimum required sample size and, likewise, showed a power above 0.90, meaning 
that it would have led to more precise and replicable measures (Kock & Hadaya, 2016).  
The profile of respondents revealed that 26% were from   consulting firms, contractors 
(44%) and real estate development firms (30%). Majority of the firms (38%) were 
established for more than 20 years, 36% were established between 11 to 20 years and 
26% were established between 6 to 10 years.  The size of the firms was classified 
according to the National SME Development Council of Malaysia for firms established 
before 2013. There were 44% of small firms (less than 20 employees), 28% were medium 
sized (between 20 and 50 employees) and large firms (more than 50 employees), 
respectively. The one-way analysis of variance or ANOVA was used to substantiate that 
the respondents had similar knowledge and understanding of the firm goals, activities and 
performance. The result shows that p value = 0.458, indicating that there is no significant 




Since the data of all constructs were collected using the same method (quantitative 
survey) from the same respondents at one point in time, there is a possibility of a presence 
of a common method bias, which may exaggerate or understate the results and thus lead 
to wrong conclusions (Christopher et al., 2011).  To ensure the problem does not arise in 
the study, a common method bias was checked using the full collinearity VIF test (Kock, 
2015). The result shows the average full collinearity of the variance inflation factor 
(AFVIF) of 2.178, which satisfies Kock (2017)’s 3.3 limit, indicating the absence of 
common method bias in the study.  
Data Analysis technique 
To test the hypothesis and achieve the objectives, the partial least squares structural 
equation modelling (PLS-SEM) of WarpPLS Version 6.0 was applied, involving two steps 
of evaluation: step 1 - evaluation of the measurement model; step 2 - evaluation of the 
structural model. Several criteria were considered for choosing PLS-SEM; i) if the study 
is prediction oriented (Ramayah et al., 2017; Rigdon et al., 2016), ii) if the data 
characteristics is not normally distributed (Hair et al., 2017), and iii) if the study model 
involves formative and reflective constructs (Memon et al., 2017; Hair et al., 2017).   In 
the present study, the objectives are prediction in nature - to identify the key green 
practices that significantly affect corporate financial performance and the influence of firm 
size on the relationship between green practices and corporate financial performance. 
Second, two normality tests were conducted; a normality test using Jarque–Bera was 
provided following Kock (2016) suggestion -  showing that more than one variable is not 
normal, and a Shapiro-Wilk test (p >0.05) (Razali & Wah, 2011) showed that the data 




model of the present study consists of both the reflective and formative constructs. These 
criteria justify the appropriate use of PLS-SEM. The following sections specify the process 
of analysis and results.  
 
Results 
Step 1 - Measurement Model Evaluation 
In the measurement model evaluation, the reliability and validity of all of the constructs 
were examined. Our model had both reflective and formative items. For the reflective 
items, the internal consistency, the indicator reliability, the convergent validity, and the 
discriminant validity were used for the evaluation of the measurement model (Hair et al., 
2017). The composite reliability (CR) was used to check the internal reliability (Robinson, 
2018). The CR of all the reflective constructs was above 0.7, complying with the minimum 
threshold of Hair et al. (2017 ). The convergent validity tested using the average variance 
extracted (AVE) should be that this value surpasses 0.5 in all of the constructs, complying 
with the threshold of Fornell and Larcker (1981). Also, the measurement model had 
satisfactory convergent validity with P values for all items that were <0.001, and the 
loadings were greater than 0.5, which was in accordance with Kock’s (2014) rules for 
reflective items. Thus, the reflective constructs satisfy reliability and convergent validity 
requirements. Table 1 presents the measurement model evaluation for the reflective 
constructs. 
Table 1. Measurement model evaluation for the reflective constructs. 
 
Construct/Item Factor Loadings CR AVE 
Green Business Practice (GBP)  0.904 0.653 
GBP1 0.829   
GBP2 0.811   




GBP4 0.815   
GBP5 0.798   
Green Supplier Management (GSM)  0.902 0.754 
GSM1 0.853   
GSM2 0.896   
GSM3 0.855   
Green Subcontractor Management (GSCM)  0.905 0.760 
GSCM1 0.844   
GSCM2 0.9   
GSCM3 0.87   
Green Project Management (GPM)  0.877 0.705 
GPM1 0.878   
GPM2 0.874   
GPM3 0.761   
 
CR= Composite Reliability; AVE= Average Variance Extracted 
 
Subsequently, the discriminant validity of all constructs was checked using cross-loadings 
and inter-correlation indicators. The test showed that each indicator load was greater than 
any opposing construct, fulfilling the criteria of Hair et al. (2012). In addition, the square 
root of the AVE of a single construct was less than the value of the inter-correlations 
between the construct and other model constructs. The two tests ratified the discriminant 
validity of all the constructs. Table 2 shows the results of the discriminant validity of the 
constructs. 
 
Table 2. Discriminant validity. 
 




GSM 0.598 0.868*   
GSCM 0.619 0.623 0.872*  
GPM 0.664 0.537 0.504 0.839* 
 
*Square root of the AVEs on the diagonal 
GBP=green business practice, GSM= green supplier management, GSCM= green 
subcontractor management, GPM= green project management 
 
The measurement model for the formative items was evaluated using the convergent 
validity, the collinearity amongst the indicators, and the significance and relevance of the 




at <0.001 and the variance inflation factors (VIFs) among the associated formative 
construct indicators were less than 3.3, fulfilling Kock’s (2014) cut-off point for formative 
items. The full collinearity VIFs of the formative construct was 1.604, fulfilling Kock’s 3.3 
threshold. Hence, the results demonstrate that the study satisfies the requirement for the 
formative construct. Table 3 presents the evaluation of the measurement model for the 
formative construct.  
 
Table 3. Measurement model evaluation for the formative construct. 
 
Variable Weights P-Value VIF Full collinearity VIFs 
Corporate Financial Performance - CFP    1.604 
CFP1 0.243 <0.001 2.423  
CFP2 0.264 <0.001 3.203  
CFP3 0.24 <0.001 2.269  
CFP4 0.25 <0.001 2.498  
CFP5 0.232 <0.001 1.899  
 
VIF = indicator variance inflation factor 
 
 
Step 2 - Structural Model Evaluation 
Next, the structural model was evaluated using the explained variance (R2) measure for 
the endogenous constructs and the path coefficients, to assess the predictive power of 
the model (Chin, 2010; Hair et al., 2011). The measures for R2 of 0.67, 0.33, and 0.19 
were considered substantial, moderate, and weak, respectively, and the path coefficients 
had to be significant (Chin, 2010). Our model of moderator influence accounted for 50% 
of the explained variances in the firm’s CFP, signifying the moderate relationship that was 
proposed by Chin (2010). Apart from assessing the R2 magnitude, Stone’s (1974) and 
Geisser’s (1975) predictive relevance evaluation measure were included as another 
model fit determinant tool. Chin (2010) postulated that the model exhibits a predictive 




than zero with values of 0.02 to 0.15, 0.15 to 0.35 and above 0.35 were considered weak, 
moderate and strong predictive power, respectively. The model recorded 0.467 for the 
average cross-validated redundancy, which was substantially greater than zero, 
indicating a strong predictive power. The model Sympson's paradox ratio is 0.875, which 
fulfil Kock and Gaskins (2016)’s cut-off point. Thus, the model displayed a satisfactory fit 
and strong predictive relevance. Without the presence of the moderator variable (firm 
size), the explained variance (R2) is 0.413 and the Stone–Geisser Q2 is 0.414. Therefore, 
there is an increase in explained variance (R2) for CFP by 8.7% (from 0.413 to 0.500) and 
an increase in the predictive relevance of the model by 5.3% (from 0.414 to 0.467) when 
firm size was introduced; suggesting the presence of a moderating effect. Next, the path 
coefficient and hypothesis testing were discussed.  














 Main effect       
H1 GBP → CFP 0.086 0.068 0.102 1.272 0.044 No 
H2 GSM →CFP 0.159 0.067 0.009 2.370 0.076 Yes 
H3 GSCM →CFP 0.163 0.067 0.008 2.420 0.073 Yes 
H4 GPM →CFP  0.406 0.064 <0.001 6.348 0.238 Yes 
 Moderating effect       
H5a Size*GBP → CFP 0.300 0.065 <0.001 4.602 0.051 Yes 
H5b Size*GSM → CFP 0.024 0.069 0.362 0.353 0.003 No 
H5c Size*GSCM→CFP 0.086 0.068 0.102 1.273 0.005 No 
       H5d Size*GPM → CFP 0.143 0.067 0.017 2.135 0.014 Yes 
 
*One tailed test   




Table 4 presents the results of hypothesis testing. Referring to the main effect, three of 
the four paths are positive and significant (P-value<0.05); GSM → CFP, GSCM → CFP, 




CFP was examined by the effect size (f2) (Hair et al., 2017), where 0.02 was small, 0.15 
was medium, and 0.35 was a large effect (Cohen, 1988). The above results show that 
green project management has the highest direct effect on CFP (f2 = 0.238) with a 
medium effect, compared to the green supplier management  (f2 = 0.076) and green 
subcontractor management (f2 = 0.073). However, GBP → CFP path was not significant, 
providing insufficient evidence to support H1. 
In addition, several causality assessments were performed to check the possibility of 
reverse links between GPs constructs and CFP that may cause bias due to measurement 
error. As suggested by (Kock, 2017), path-correlation signs, R-squared contributions, 
path-correlation ratio, nonlinear bivariate causal direction ratios and nonlinear bivariate 
causal direction differences can be used to identify the presence of reverse link. A 
negative sign in path-correlation, R-squared contribution < 0.02, path-correlation ratio > 
1.0, nonlinear causal direction ratio >1, absolute nonlinear causal direction differences > 
1.3 and P value for absolute nonlinear causal direction difference ≤ 0.05 are indicators 
for reverse links in the model. Table 5 presents the results of causality assessments. The 
results showed that all path-correlations are positive in signs, R-squared contribution are 
greater than 0.02, all path-correlation ratios  are less than 1.0, all the nonlinear causal 
direction ratios are less than 1.0, all absolute nonlinear causal direction differences are 
less than 1.3 and all P values for absolute nonlinear causal directions differences are 
more than 0.05 suggesting that there is no problem of reverse link in the model.  
Table 5. Causality assessments 









1. Path correlation signs 1 1 1 1 
2. R-squared contributions 0.024 0.092 0.090 0.235 
3. Path correlation ratios 0.093 0.395 0.440 0.681 
4. Nonlinear causal direction ratios 0.993 0.969 0.896 0.984 
5. Absolute nonlinear causal direction differences 0.003 0.015 0.047 0.010 
6. P value for absolute nonlinear causal direction 
differences  
0.480 0.414 0.247 0.445 
 
Moderating effect 
In terms of the moderating effect, two of the four moderating paths are significant and 
positive; Size*GBP→CFP and Size*GPM→CFP, supporting H5a and H5d. The positive 
direction indicates that the interaction between GBP→CFP and GPM→CFP would be 
greater as the size of firms increases. Referring to Size*GBP→CFP, firm size changes 
the nature of GBP-CFP relationship from the non-significant to the significant relationship 
and amplifies the effect of green business practice on CFP from f2 of 0.044 to 0.051. In 
terms of Size*GPM→CFP, firm size reduces the effect of green project management on 
CFP from f2 0.238 to 0.014. These relationships can be better explained via the interaction 









Figure 1 demonstrates that large and smaller firms possess a different moderating effect 
on the relationship between green business practice and CFP. Large firms with high level 
of green business practice gained a greater CFP than SMEs. In fact, SMEs experienced 
a declining CFP when their green business practice increases above the moderate level 
(mean=3.5); it is shown on a concave down slope. Nonetheless, SMEs with a lower level 
of green business practice have a better CFP than large firms.  
 Figure 2 demonstrates that large and smaller firms posed a different impact on the 
relationship between green project management and CFP. Large firms have an 
exponential moderating effect on GPM-CFP relationship. Specifically, large firms with a 
high level of green project management resulted in a higher CFP than SMEs. The high 
level of GPM implementation still increases the CFP of SMEs, but the effect is lesser than 
in large firms. On the contrary, SMEs have a higher CFP than large firms with low level 
of green project management. Large firms perform better financially than SMEs when 
green project management is implemented meagrely.  
 
Figure 2. Different effects of green project management on CFP across different firm 
sizes 
 
Likewise, the strength of the moderating effect is not the same. The strength of the 
moderating effect was examined by the effect size using Kenny’s (2016) guidelines; 0.005 
was small, 0.01 was medium and 0.025 was large, were followed. The results showed 




reflecting a large effect than Size* GPM → CFP relationship (f2 = 0.014), signalling a 
medium effect.  
 
DISCUSSION 
The paper analyses the effect of GPs on CFP and investigates whether firm size 
moderates such effect. Our findings suggest that green supplier management, green 
subcontractor management and green project management have positive and significant 
effects on CFP of construction firms. Green project management was found to have the 
highest effect on CFP. This showed that when the key values of the green concept are 
deeply ingrained throughout the project cycle from planning, design, construction, and 
completion, its impact on CFP is the largest as compared to other GP areas. This finding 
highlights the importance of ensuring that GP is integrated into the design-build or 
adopting project sustainability management as postulated by Carvalho and Rabechini 
(2017). In addition, incorporating environmental consideration in the selection criteria for 
material suppliers, engaging suppliers that adopt environmental management systems 
and selecting environmental certified or ISO14000 subcontractors increase the firm CFP. 
The present study found non-significant contributions of green business practice on CFP. 
One possible reason is that the GP in Malaysia is not very widespread as most effort is 
focused on public projects (CIDB, 2015). Although GP is adopted as a result of 
environmental regulations or stakeholders demand, the culture, policy, and operation of 
construction firms are not well integrated with the environmental agenda. These findings 




relationship of construction firms is varied depending on the areas of GP. Not all GP areas 
have a positive impact on CFP; therefore, managers of construction firms should focus 
on green project management, green supplier management and green subcontractor 
management to gain better CFP. 
The present study revealed that firm size and GP degree is of utmost importance for 
CFP. Our findings showed that large firms enjoy higher CFP only if they adopt high level 
of green business practice and green project management. Large firms have the capacity 
for capital, skills and technology slack, provide pool of resources for research and 
development and linkage with suppliers and secure larger market share. For large firms, 
high level of green business practice and green project management such as avoiding 
waste generation or waste to landfil, high level of resource efficiency and recycling of toxic 
materials or greater investment in environmental management, at enterprise and project 
levels, gained a higher CFP than SMEs. However, at a lower level of green business 
practice and green project management, SMEs gained a higher CFP than the large firms. 
The findings imply that a high level of green business practice and green project 
management provides a competitive advantage to large firms. In contrast, the low level 
of green business practice and green project management provides a competitive 
advantage to SMEs. The findings suggest that, for large firms, the high level of green 
business practice and green project management are the way forward to compete in the 
industry. For SMEs, high level of green project management still provides better CFP than 
low level of green project management, but the SMEs financial performance were lower 
than the large firms. However, a high level of green business practice is not a viable 




environmental regulations and SMEs need to balance the degree of pollution control, 
reduce, reuse and recycle efforts or amount of investment on environment management 
and financial performance. These findings signal the importance of the appropriate 
strategies that consider the degree of GP for the construction firms according to firm size 
to gain a higher CFP.  
 
CONCLUSION 
The paper analyses the effect of GPs on CFP and investigates whether firm size 
moderates such effect. The findings confirmed that the positive GP-CFP relationships are 
not the same across various areas of GP and firm size.  
 
Theoretical contributions 
In terms of the theoretical contribution, the present study fills the gaps in the literature in 
two ways; first, by identifying which GP can increase the CFP of construction firms, the 
study provides empirical evidence to support the previous postulation of Porter and Van 
der Linde (1995) on the positive impact of GPs on a firm’s CFP; advancing Gotschol et 
al. (2014) and Miroshnychenko et al. (2017) works by identifying GP areas in the 
construction industry that had a positive impact on CFP. The present study also confirms 
the works of Lewandowski (2017) and Song et al. (2017) on the importance of a high level 
of GP to gain a higher CFP and Simpson (2012), Nguyen et al. (2018), Hou et al. (2016) 
and Wang et al. (2018) assertions about firm size moderating variance. 
 




Practically, the findings pose several implications for businesses in the construction 
industry to improve their CFP and environment accountability. The significant effect of 
green project management, green supplier management and green subcontractor 
management on CFP and the varying influences of firm size on GPs-CFP relationships 
help practitioners to make strategies by focusing on these three GPs. First, the present 
study shows that green project management has the highest effect on CFP.  Therefore, 
managers of construction firms should focus on implementing green project management 
in their projects. Helps from the respective bodies governing the architects and engineers 
and Construction Industry Development Board in providing training to increase the 
knowledge, skills and competency on green project management practice among 
construction practitioners will boost green project management practice and 
subsequently improve the firms’ CFP. Secondly, the government can provide 
administrative incentive such as fast track project approval and special subsidies to 
construction firms that implement green project management, green supplier 
management and green subcontractor management practices to compensate for the 
additional costs of GP.  Thirdly, managers of large construction firms should adopt high 
level of green business practice and green project management to stay competitive, while 
SMEs should not go beyond fulfilling environmental regulations or policies. Finally, SMEs 
should expand their capital, skills and technology if they want to adopt high level green 
business practice and gain a higher CFP. One option for SMEs is through outsourcing to 
acquire expert advice on conducting environmental audit and developing effective 
strategies to implement ISO 14001. Alternatively, the ministry that is responsible for the 




can implement outreach programs to provide technical assistance for SMEs to implement 
high level of green business practice such as ISO 14001 and gain higher CFP. 
 
Limitations of the study 
The present study has several limitations. First, the data on GPs and the firms’ CFP 
were collected based on respondent’s perception rather than the actual corporate 
performance data due to the inaccessibility of such data or different forms of actual 
performance data reported by the firms. If such issues do not arise, future studies could 
consider the actual corporate performance to investigate the possible differences when 
using the actual and perceived performance data. Secondly, the present study collected 
data on GPs and the firms’ CFP at one point in time. Several GPs may be short-term, but 
the effect will only be realised after a longer period (Gotschol et al., 2014; Song et al., 
2017). Therefore, a time series research that allows for a longer time period of 
investigation to track changes in the relationship between variables, will provide valuable 
results. Finally, our study is restricted to one developing country; Malaysia where the 
results can be generalised to other upper-middle-income developing economies in Asia, 
Africa, and South America where GP in the construction industry is limited, despite the 
countries’ development progress (Jiang & Wong, 2016; Kern et al., 2015; Mastrucci et al., 
2019). However, a global study involving both developed and developing countries is 
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